Introduction
============

Gastrointestinal system bezoars are a rare clinical condition that is difficult to diagnose and treat. Bezoars are classified according to their contents. The most common type of gastrointestinal system bezoars are phytobezoars, which occur due to excessive consumption of herbal nutrients, including a high amount of indigestible fibers. Radiological imaging methods and upper gastrointestinal system endoscopy are used in the diagnosis of phytobezoars. Treatment of gastrointestinal system phytobezoars includes gastric lavage and endoscopic or surgical techniques. Herein, a case is introduced which reveals that breaking the phytobezoar into pieces with Coca-Cola^®^ (The Coca-Cola Company, Atlanta, GA) is an effective treatment.

Case report
===========

A 43-year-old female patient presented to the emergency department of Düzce Atatürk State Hospital (Duzce, Turkey) with pain in the upper abdominal region, which had persisted for 1 month. Her physical examination revealed epigastric pain and tenderness, as well as audible rumbling sounds from the area over the stomach. Her laboratory results were within the normal ranges (leukocyte 4.89 × 10^3^/μL, Hb 13 g/dl, Hct 42%, Plt 247 × 10^3^ K/μL, glucose 96 mg/dL, AST 16 U/L, ALT 11 U/L, GGT 12 U/L, ALP 74 U/L, LDH 130 U/L, T.Bil 0.84 mg/dL, D.Bil 0.24 mg/dL, and creatinine 0.76). Direct abdominal radiography showed colonic gas shadows.

The patient's medical history revealed she had undergone laparoscopic Nissen fundoplication surgery for hiatal hernia 3 years prior and had had diabetes mellitus for 5 years, which was treated with oral Glucobay^®^ (acarbose; Bayer AG, Leverkusen, Germany) pills at a dose of 50 mg three times daily. Her diabetes, as well as dental prosthesis were risk factors for bezoar formation.

On the upper gastrointestinal system endoscopy of the patient, a hard, light green-yellow lesion consistent with bezoar was detected in the antrum ([Figures 1](#f1-ijgm-5-157){ref-type="fig"} and [2](#f2-ijgm-5-157){ref-type="fig"}). Breaking the bezoar was attempted, using a polypectomy snare or biopsy forceps, but this failed. Two broken pieces were removed and sent for pathological examination. It was planned to break the remaining bezoar into pieces with Coca-Cola. The patient was hospitalized and oral feeding was discontinued. Since the patient refused the application of a nasogastric catheter, she drank the Coca-Cola Zero orally at a dose of 500 mL three times daily. Pathological examination of the materials removed during the first endoscopy revealed a material composed of herbal fibers and food residue. The control gastrointestinal system endoscopy performed after 7 days showed that the phytobezoar had softened and become smaller. The phytobezoar mass was broken into pieces with biopsy forceps and washing was applied so the phytobezoar pieces could pass through the pylorus ([Figure 3](#f3-ijgm-5-157){ref-type="fig"}). Oral feeding was started, and the patient was discharged and asked to return for a checkup after 1 week. One month following the procedure, the patient was asymptomatic.

Discussion
==========

Although the prevalence of bezoars has been reported as 0.4% of all upper gastrointestinal endoscopies, it is not known exactly how common they are.[@b1-ijgm-5-157],[@b2-ijgm-5-157] Gastrointestinal system bezoars are classified according to their contents. Phytobezoar is the most common type and are composed of herbal nutrients. Celery, grape, prune, persimmon, and pineapple are the main nutrients responsible for the phytobezoars. These nutrients contain abundant indigestible fibers such as cellulose, hemicellulose, lignin, and fruit particles. Other types of bezoars include trichobezoars, which are formed by compressed hair and hair-like fibers, lactobezoars, which occur in babies fed with concentrated cow's milk and formula, and pharmacobezoars, which occur with the use of concentrated cow's drug formulas such as cholestyramine and kayexalate. [@b3-ijgm-5-157]--[@b6-ijgm-5-157]

There are various predisposing factors for the development of gastrointestinal system phytobezoars. Loss of pylorus function, decreased gastric motility and acid secretion following gastric surgery, adhesions due to abdominal operations, inadequate mastication, and excessive consumption of herbal nutrients that contain abundant indigestible fibers are the most important ones.[@b4-ijgm-5-157],[@b6-ijgm-5-157]--[@b10-ijgm-5-157] Also, delayed gastric emptying seen in diabetic neuropathy, hypothyroidism, and connective soft tissue diseases form a basis for the development of gastrointestinal system phytobezoars.[@b10-ijgm-5-157]--[@b12-ijgm-5-157]

The main clinical symptoms and signs include abdominal pain, epigastric distress, nausea, vomiting, and obstruction of the small intestine. The patients may additionally develop feelings of distension and dyspepsia, dysphagia, poor appetite and weight loss, and gastrointestinal system bleeding.[@b3-ijgm-5-157],[@b13-ijgm-5-157]--[@b15-ijgm-5-157]

While the stomach is the most common location for phytobezoars, they can be found anywhere throughout the gastrointestinal system.[@b16-ijgm-5-157] Small intestine obstruction due to phytobezoars is usually seen in the terminal ileum and jejunum, the narrowest segments of the small intestine.[@b17-ijgm-5-157]

Upper gastrointestinal system endoscopy, as well as radiologic imaging methods such as direct abdominal radiography, barium-enhanced abdominal radiography, abdominal ultrasonography and computed abdominal tomography, is used for the diagnosis of gastrointestinal system phytobezoars. Gastric lavage and endoscopic or surgical techniques can be used in the treatment of gastrointestinal system phytobezoars.

The first successful outcomes concerning endoscopic removal of gastric phytobezoars were published in 1972 by McKechnie.[@b18-ijgm-5-157] Endoscopic breaking procedures require normal pylorus function and absence of duodenal obstruction. [@b19-ijgm-5-157] Surgery can be performed either open or closed. The main surgical techniques include manual fragmentation and milking to cecum, gastrotomy, and enterotomy, as well as resectioning and anastomosis in complicated cases.

L-cysteine and metoclopramid together with cellulose, papain together with cellulose, pineapple juice, saline solution, sodium bicarbonate, hydrochloric acid, pancrealipase (pancreatin), 1%--2% zinc chloride, and Coca-Cola are used for the breaking via gastric lavage.[@b4-ijgm-5-157],[@b19-ijgm-5-157]--[@b21-ijgm-5-157]

Breaking the bezoar with Coca-Cola, which was first reported in 2002 by Ladas et al, has been performed in five patients and successful outcomes have been obtained by irrigating the stomach with three liters of Coca-Cola given through a nasogastric tube within 12 hours.[@b20-ijgm-5-157] In addition to oral Coca-Cola, Chung et al endoscopically injected the Coca-Cola directly into the bezoar and obtained successful outcomes.[@b22-ijgm-5-157] Lee et al treated two patients with daily 700--800 mL of Coca-Cola given orally.[@b23-ijgm-5-157] Hayashi et al gave 500--1000 mL of Coca-Cola before meals for 3 weeks and caused significant reduction in the size, and softened the structure, of the phytobezoar and then removed them using endoscopic lithotripsy forceps.[@b24-ijgm-5-157] In the present study, giving Coca-Cola via the oral route at a dose of 500 mL three times daily caused significant softening in the structure and significant reduction in the size of the phytobezoar and made endoscopic breaking possible.

The manner that treatment with Coca-Cola functions remains unclear and various opinions have been suggested. These opinions include the mucolytic effect of NaHCO~3~ in Coca-Cola,[@b25-ijgm-5-157] permanent acid media provided by carbonic acid and phosphoric acid found in Coca-Cola,[@b20-ijgm-5-157] and eased digestion caused by carbonic acid bubbles that penetrate into the bezoar through the microscopic pores on its surface.[@b22-ijgm-5-157]

The major complication of breaking therapy via gastric lavage is the obstruction of the small intestine that is seen after incomplete breaking. Ha et al showed intestinal obstruction resulted from incomplete breaking of gastric phytobezoars.[@b26-ijgm-5-157]

In conclusion, breaking phytobezoars into pieces using Coca-Cola should be kept in mind as an easy to apply, cheap, and effective method for treatment.
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